The fractional diffusion-wave equation ( 
where ∆ is the Laplacian operator, and κ denotes a physical constant. λ and β can be arbitrary real number. For λ=β=2, equation (1) is the normal wave equation
; for λ=2, β=1, it is the normal diffusion equation • Boundary layer loss of rigid tube: y=0.5
• Underwater sediments and rock layers: y≈1
Essentially, equation (1) 
where α 0 and y are media-specific attenuation parameters obtained through a fitting of measured data. For most solid and highly viscous materials, y is close to 2; while for some media of practical interest such as biomaterials, y is from 1 to 1.7 (Table 1 ). For y≠0,2, the attenuation process can not be well described by common partial differential equation of integer order 7-9 , and thus, is often called anomalous attenuation or diffusion.
In recent decades, the fractional calculus has been found to be a powerful mathematical apparatus in modeling anomalous diffusion process [8] [9] [10] [11] . However, unfortunately, the explicit relationship between the fractional diffusion wave equation (1) 
where γ is viscous constant, s and η can be arbitrary real number. By using time and space Fourier transforms 7 , it is easy to verify that model equation ( 
Integrating (4) 
Compared with equation (1), one can see that equation (5) is the fractional diffusionwave equation exhibiting frequency dependent dissipation obeying the power law (2), where the power coefficient y=s+η-1. Thus, we can interpret the fractional diffusionwave equation (1) physically through the empirical power law frequency dissipation (2).
Comparing equations (1) with (5), it is straightforward that y=s+η-1∈ [0, 2] in equation (5) leads to a bound on the derivative orders of fractional diffusion-wave equation (1) 
To the best of the author's knowledge, inequality bound (6) is new. For λ=2, (6) requires β≥1. Therefore, the so-called sub-diffusion (λ=2, 0<β<1)
1 does not agree with the power law (2), except of a negative exponent y which indicates the inverse dependency of dissipation on frequency and is rarely, if not, found in the real world (in fact, vast majority falls in 1≤y≤2). On the other hand, the so-called super-diffusion process 1 (λ=2, β>1 or 0<λ<2, β=1) satisfies inequality bound (6). The Baglegy-Torvik viscous equation
